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CSO CONTROL PROGRAM IMPLEMENTATION

CHAPTER ONE



COMBINED SEWER OVERFLOW CONTROL PROGRH IMPLEMENTATION

INTRODUCTION

IN 1988 THE METRO COUNCIL ADOPTED COMPREHENSIVE COMBINED
SEWER OVERFLOW CSO CONTROL PLAN FOR THE METRO SYSTEM THE

PLAN IDENTIFIED TEN SEPARATE CSO CONTROL PROJECTSPROJECT AND AN

IMPLEMENTATION SCHEDULE TO ACHIEVE 75 PERCENT CSO VOLUME
REDUCTION BY THE YEAR 2005

CSO ANNUAL REPORTSREPORT ARE SUBMITTED TO THE WASHINGTON
DEPARTMENT OF ECOLOGY WDOE TO MEET WDOE REGULATIONS THE

REPORTSREPORT PROVIDE CONTROL PROGRAM STATUSSTATU OVERFLOW VOLUME

SUMMARY INFORMATION MONITORING PROGRAM DATA AND SUMMARIESSUMMARIE
OF DATA ANALYSES

DESIGN
PROGRAM SCHEDULE INITIATION ONLINE

PARALLEL FORT LAWTON TUNNEL 1987 1991

CATAD MODIFICATIONSMODIFICATION 1987 1992

HANFORDBAYVIEWLAND 1986 1992

UNIVERSITY REGULATOR 1986 1993
CARKEEK TRANSFERCSO TREATMENT FACILITY 1988 1994
ALKI TRANSFERCSO TREATMENT FACILITY 1989 1996

DENNY WAY SEPARATION 1993 1999

DIAGONAL SEPARATION 1995 1999

MICHIGAN SEPARATION 1991 2003

KINGDOME SEPARATION 1991 2006

STATUSSTATU OF INITIATED CSO CONTROL PROLECTSPROLECT

ALKI TRANSFERCSO TREATMENT FACILITY

SCOPE

THE ALKI PROJECT IS DESIGNED TO TRANSFER BASE FLOWSFLOW 225
AWWF FROM THE ALKI DRAINAGE BASIN TO THE WEST POINT PLANT
FOR SECONDARY TREATMENT FLOWSFLOW ABOVE THISTHI LEVEL TO
MAXIMUM OF 74 MILLION GALLONSGALLON PER DAY INGD WILL RECEIVE

PRIMARY TREATMENT AND DISINFECTION AT ALKI THE EXISTING
FACILITY WILL BE MODIFIED TO PERMIT INTERMITTENT DISCHARGESDISCHARGE
AND FLOWSFLOW WILL BE DISCHARGED FROM THE EXISTING OUTFALL
SPECIFIC PERMIT CONDITIONSCONDITION FOR OPERATION OF THE ALKI

STORMWEATHER PLANT HAVE BEEN NEGOTIATED WITH WDOE FULL
UTILIZATION OF THISTHI PROJECT IS CONTINGENT ON WEST POINT

BEING ONLINE IN 1995



STATUSSTATU

THE FOLLOWING SCHEDULE DEPICTSDEPICT 19881996 PROJECT TASKSTASK

1988 1989 1990 1991 1992 1993 1994 1995 1996

PROJECT SCOPE DEVELOPMENT
CONSULTANT SELECTION

REDESIGN

JETSJET PROCESSPROCES

PERMITSPERMIT

FINAL DESIGN

BIDAWARD NO RANSFER

CONSTR CT NORTHERN TRANSFER

BID AND AWARD TREAT PLANT MODSMOD

CONSTRUCT TREAT PLANT MODSMOD

PREDESIGN WAS COMPLETED IN 1990 AND WRITING OF THE EIS BEGAN
IN SEPTEMBER 1991

CARKEEK TRANSFERCSO TREATMENT FACILITY

SCOPE

THE CARKEEK PROJECT IS DESIGNED TO TRANSFER BASE FLOWSFLOW 225
AWWFFROM THE CARKEEK DRAINAGE BASIN TO THE WEST POINT

PLANT FOR SECONDARY TREATMENT FLOWSFLOW ABOVE THISTHI LEVEL TO

MAXIMUM OF 20 MGD WILL RECEIVE PRIMARY TREATMENT AND
DISINFECTION AT THE EXISTING CARKEEK TREATMENT PLANT AND BE

DISCHARGED THROUGH THE EXISTING OUTFALL THE EXISTING
FACILITY WILL UNDERGO MINOR MODIFICATIONSMODIFICATION TO ALLOW TREATMENT

OF PEAK STORM RELATED FLOWSFLOW UP TO 20 MGD SPECIFIC PERMIT
CONDITIONSCONDITION FOR OPERATION OF THE CARKEEK STORINWEATHER PLANT
HAVE BEEN NEGOTIATED WITH WDOE

STATUSSTATU

THE FOLLOWING SCHEDULE DEPICTSDEPICT 19871994 PROJECT TASKSTASK



86 1987 1988 1989 1990 1991 1992 1993 1994 1995

CONSULTANT SELECTION

PREDESIGNDESIGNDEV
FINAL DESIGN 8TH AVENWPIPELLNE9OT TO MARKET

FORCE MAIN

STAJCSO PLANT

8TH AVE MEDIAN

RESTORATION

CONSTRUCTION 8TH AVENWPIPELINE9OT TO MARKET

FORCE MAIN

CIVIL PREPARATION

PUMP SIAJCSO PLANT

8THAVEMEDIAN

RESTORATION

CONSTRUCTION OF THE 8TH AVE NW PIPELINE BEGAN IN LATE
1990 FINAL DESIGN OF ALL ELEMENTSELEMENT WILL BE COMPLETED IN

1992 FULL UTILIZATION OF THISTHI PROJECT IS CONTINGENT ON

WEST POINT BEING ONLINE IN 1995

COMPUTER AUGMENTED TREATMENT AND DISPOSAL CATAD SYSTEM
MODIFICATIONSMODIFICATION

SCOPE

MODIFICATIONSMODIFICATION TO THE CATAD CONTROL SYSTEM ARE DESIGNED TO

IMPROVE SYSTEM EFFICIENCY BY MORE FULLY UTILIZING THE

STORAGE CAPACITY IN EXISTING SEWERS

THE PREVIOUSPREVIOU COMPUTER CONTROL SYSTEM UTILIZED 17 TO 28

MILLION GALLONSGALLON MG OR 28 TO 47 PERCENT OF THE STORAGE
WITHIN THE SYSTEMSSYSTEM ESTIMATED 60 MG CAPACITY PLANNING
LEVEL ESTIMATESESTIMATE ANTICIPATE THE IMPROVEMENTSIMPROVEMENT WILL INCREASE

CAPTURE RATE TO APPROXIMATELY 44 MG OR 73 PERCENT AND REDUCE
CSO VOLUMESVOLUME IN THE WEST POINT SERVICE AREA BY ABOUT 175 MG

ANNUALLY FROM THE 198183 ESTIMATED TOTAL OF 24 BILLION

GALLONS

STATUSSTATU

PROJ ECT ELEMENTSELEMENT

HYDRAULIC AND HYDROLOGICAL MODELSMODEL WERE COMPLETED IN 1987

FLOW FORECAST PROGRAMSPROGRAM WERE COMPLETED IN 1988



PREDICTIVE ADAPTIVE CONTROL DEVELOPMENT WAS COMPLETED
IN 1991

PREDICTIVE CONTROL TESTING AND TUNING BEGAN IN OCTOBER
1991 AND WILL CONTINUE THROUGH MARCH 1992

FIVE NEW DEPTH SENSORSSENSOR WERE PURCHASED AND INSTALLED
AT SELECTED SITESSITE IN 1991 TO INCREASE COLLECTION SYSTEM

LOW INFORMATION SENSOR INSTALLATION WAS COMPLETED IN

JUNE 1991

FIVE NEW RAIN GAUGESGAUGE WERE INSTALLED IN 1991 TO MORE

EFFECTIVELY MEASURE RAINFALL IN THE WEST POINT SERVICE

AREA

FACILITIESFACILITIE PLANNING SYSTEM FPS WAS COMPLETED AND
DOCUMENTED IN 1991 AND DOCUMENTED THE FPS PACKAGE
ALLOWSALLOW METRO STAFF TO UTILIZE MODELSMODEL AND PROGRAMSPROGRAM
DEVELOPED FOR THE PREDICTIVE CONTROL PROGRAM

THE SYSTEM WILL BE FULLY OPERATIONAL IN APRIL 1992

FORT LAWTON PARALLEL TUNNEL

SCOPE

THE WEST POINT SECONDARY TREATMENT PLANT HAS PEAK CAPACITY
OF 440 MGD THE NEW PARALLEL TUNNEL WILL STORE AND

TRANSPORT 82 MGD OF COMBINED SANITARY AND STORMWATER FLOWSFLOW
OVER THE SECONDARY BASE FLOW CAPACITY OF 358 INGD TO WEST

POINT WHEN COMPLETED THISTHI PROJECT WILL PROVIDE CSO
REDUCTION AT THE BALLARD REGULATOR AND THIRD AVENUE WEST

WEIR

STATUSSTATU

THE FOLLOWING SCHEDULE DEPICTSDEPICT 19871991 PROJECT TASKSTASK

1987 1988 989 1990 1991 1992 1993 1994 1995

PREDESIGN

FINALDESIGN

PROJECT PERMITSPERMIT

ENVIRONMENTAL PROCESSPROCES

BID AWARD

CONSTRUCTION



CONSTRUCTION WAS COMPLETED IN THE SUMMER OF 1991 AND THE
TUNNEL WAS ACTIVATED IN THE FALL OF 1991

HANFORDBAYVIEWLAND SEWER SEPARATION

SCOPE

THISTHI PROJECT CONSISTSCONSIST OF PARTIAL SEPARATION OF THE LANDER
AND HANFORD DRAINAGE BASINSBASIN AND ACTIVATION OF THE PREVIOUSLY
ABANDONED BAYVIEW TUNNEL

HANFORD

THE HANFORD SEPARATION PROJECT WAS COMPLETED IN OCTOBER

1987 STREET STORM DRAINSDRAIN WERE REMOVED FROM THE SANITARY
SYSTEM PARTIALLY SEPARATING ABOUT 1132 ACRESACRE OF COMBINED
SEWERSSEWER UPSTREAM OF THE EXISTING HANFORD TUNNEL THE PROJECT
ALSO INCLUDED INSTALLATION OF NEW 36INCH SANITARY SEWER
LINE INSIDE THE EXISTING 108INCH HANFORD TUNNEL THE 36
INCH LINE IS USED TO CONVEY PARTIALLY SEPARATED FLOW TO THE
ELLIOTT BAY INTERCEPTOR THE 108INCH TUNNEL CONVEYSCONVEY
STORMWATER TO THE DIAGONAL WAY STORM DRAIN AND THEN TO THE
DUWAMISH RIVER THE PROJECT ELIMINATED CSOSCSO FROM THE
HANFORD NO REGULATOR

LANDER BAYV JEW

THE LANDER SEPARATION PROJECT WAS CONDUCTED IN TWO PHASES
PHASE PROVIDED PARTIAL SEPARATION OF THE LANDER BASIN

THROUGH THE INSTALLATION OF NEW 96INCH SANITARY TRUNK
LINE AND CONVERSION OF THE EXISTING 84INCH LINE TO CONVEY
STORMWATER THE NEW 96INCH LINE PROVIDESPROVIDE ABOUT 14 MILLION

GALLONSGALLON OF STORAGE CAPACITY METRO REMOVED 500 TONSTON OF
DEBRIS FROM THE 84INCH LINE THE CITY OF SEATTLE WILL
MAINTAIN THE 84INCH LINE IN THE FUTURE PHASE II OF THE

PROJECT REQUIRESREQUIRE INSTALLATION OF NEW STORMWATER

COLLECTION SYSTEM IN THE BASIN THAT WILL BE OPERATED AND
MAINTAINED BY THE CITY OF SEATTLE THE BAYVIEW TUNNEL WILL
BE USED TO DIVERT FLOWSFLOW FROM THE HANFORD BASIN TO THE 96
INCH LANDER SANITARY TRUNK LINE OVERFLOWSOVERFLOW WILL BE REDUCED
AT LANDER AS RESULT OF THE PROJECT THE COMPONENTSCOMPONENT OF

PHASESPHASE AND II ARE AS FOLLOWSFOLLOW

PHASE

96INCH LANDER SANITARY TRUNK
NEW LANDER REGULATOR STATION



ELLIOTT BAY INTERCEPTOR CONNECTION

BAYVIEW DIVERSION STRUCTURE
NEW STORMWATER COLLECTION SYSTEM FROM EXISTING 84INCH
LANDER TRUNK TO THE LIMITSLIMIT OF THE LANDER STREET RIGHTOF
WAY
CONNECTION OF EXISTING COMBINED COLLECTION SYSTEM TO NEW
96INCH SANITARY TRUNK THROUGH DROP MANHOLE STRUCTURESSTRUCTURE

PHASE II

NEW STORMWATER COLLECTION PIPELINE IN LANDER BASIN
CONNECTION OF EXISTING STREET DRAINAGE AND PARKING LOTSLOT TO
NEW STORMWATER COLLECTION PIPELINESPIPELINE WITHIN RIGHTOFWAY
LIMITSLIMIT

STATUSSTATU

THE FOLLOWING SCHEDULE DEPICTSDEPICT 19871992 PROJECT TASKSTASK

86 1987 1988 1989 1990 1991 1992 1993 1994 1995

CONSULTANT SELECTION

PREDESIGN

FINAL DESIGN PHASE

PEMITSPEMIT PHASE

BIDAWARD PHASEII CONSTRUCTION PHASE
II

FINALDESIGNPHASEFL

BIDAWARDPHASELL

CONSTRUCTION PHASE II

CONSULTANT SELECTION PREDESIGN AND FINAL DESIGN OF PHASE
OCCURRED IN 1988 PHASE CONSTRUCTION BEGAN ON SCHEDULE
AND WAS COMPLETED IN OCTOBER 1990 THE 96INCH LINE IS

CURRENTLY CONVEYING SEWAGE TO THE ELLIOTT BAY INTERCEPTOR
FOR CONVEYANCE TO WEST POINT AND EVENTUAL SECONDARY
TREATMENT THE 84INCH STORMWATER LINE WILL BE UTILIZED AS

NEEDED PHASE II CONSTRUCTION BEGAN IN NOVEMBER 1990 AND

WAS SUBSTANTIALLY COMPLETED IN SEPTEMBER 1991
ADMINISTRATIVE PROJECT CLOSEOUT WILL OCCUR IN MID1992



UNIVERSITY EGULATOR

SCOPE

AS RESULT OF THE UNIVERSITY REGULATOR PROJECT STORM
RUNOFF FROM THE DENSMORE DRAIN INTERSTATE5 AND OUTFLOW
FROM GREEN LAKE WILL BE DIVERTED FROM METROSMETRO NORTH
INTERCEPTOR SANITARY SEWER SYSTEM TO NEW STORM DRAIN
CSOSCSO INTO PORTAGE BAY WILL BE REDUCED BY AN ESTIMATED ILL
MILLION GALLONSGALLON ANNUALLY

STATUSSTATU

THE FOLLOWING SCHEDULE DEPICTSDEPICT 19871993 PROJECT TASKS

86 1987 1988 1989 1990 1991 1992 1993 1994 1995

PREDESIGN
CONSULTANT SELECTION

FINALDESIGN

PUMPING STATION CONSTRUCTION

GRAVITY PIPELINE CONSTRUCTION

RAVENNA PARK LINE DELAYED

FORCE MAIN CONSTRUCTION

METRO COMPLETED FINAL 90 PLANSPLAN IN OCTOBER 1991
RESTORATION DESIGNSDESIGN WERE REVIEWED WITH THE DEPARTMENT OF

NATURAL RESOURCESRESOURCE SEATT1E ENGINEERING DEPARMENT AND THE

COMMUNITY IN SEPTEMBER 1991 CONSTRUCTION IS SCHEDULED TO

BEGIN IN THE FIRST QUARTER OF 1992

ADDITIONAL CSO ABATEMENT PROLECTSPROLECT

PREDESIGN IS UNDERWAY ON THE KINGDOME AND MICHIGAN
SEPARATION PROJECTS THE PURPOSE OF PREDESIGN IS TO

IDENTIFY WHAT IF ANY PROJECT ELEMENTSELEMENT SHOULD BE
CONSTRUCTED TO AVOID CONFLICT WITHCITY OF SEATTLE

TRANSPORTATION IMPROVEMENT PROJECTS WITH THE EXCEPTION OF

THE KINGDORNE SEPARATION THERE IS NO INDICATION THAT

SUBSTANTIAL SAVINGSSAVING OR AVOIDANCE OF ENVIRONMENTAL IMPACTSIMPACT
WOULD BE REALIZED BY ACCELERATING COMPLETION OF THESE

PROJECTS CONSEQUENTLY WORK ON THESE AND OTHER REMAINING

CSO PROJECTSPROJECT IS NOT ANTICIPATED UNTIL AFTER 1993 BASED ON

CURRENT SCHEDULING REMAINING PROJECTSPROJECT INCLUDE THE

DIAGONAL DENNY WAY AND MICHIGAN SEPARATION PROJECTS



ADDITIONAL CSO RELATED PROLECTSPROLECT

DENNY WAY SEDIMENT CAPPING PROI ECT

SCOPE

SEDIMENT CAPPING PROJECT WAS CONDUCTED OFFSHORE OF THE

DENNY WAY CSO AS AN EXPERIMENTAL DEMONSTRATION PROJECT TO
EVALUATE THE BENEFITSBENEFIT OF CAPPING AS MEANSMEAN OF IMPROVING
SEDIMENT QUALITY IN ELLIOTT BAY TOTAL OF THIRTEEN BARGE
LOADSLOAD OF CLEAN DREDGED SAND WERE DELIVERED AND SPREAD OVER

RECTANGULAR CAPPING SITE 200 FT 600 FT IN COOPERATIVE
EFFORT BETWEEN THE SEATTLE DISTRICT US ARMY CORPSCORP OF

ENGINEERSENGINEER COE AND METRO IN SUPPORT OF THE CAPPING
OPERATION METRO CONDUCTED PREDREDGE TESTING OF CAPPING
SEDIMENTSSEDIMENT DISSOLVED OXYGEN TESTING DURING CAP PLACEMENT
AND MEASURED AT SIX DIVERINSTALLED RODSROD AND PLATESPLATE TO
DETERMINE FOUNDATION SETTLEMENT AND CAP THICKNESS METRO IS

CURRENTLY CONDUCTING FIVEYEAR POSTCAPPING MONITORING

PROGRAM THAT INCLUDESINCLUDE SURFACE GRAB SEDIMENT SAMPLING TO

MEASURE CAP CHEMISTRY FOR RECONTAMINATION AND BENTHIC

TAXONOMY FOR RECOLONIZATION EVALUATION VIDEO CAMERA

SURVEYING TO VIEW OVERALL BOTTOM CONDITION CORING WITH

SEDIMENT CHEMICAL TESTING TO DETERMINE CAP EFFECTIVENESSEFFECTIVENES IN

ISOLATING CHEMICALSCHEMICAL AND PREPARING REPORTSREPORT DURING THE

MONITORING PERIOD

STATUSSTATU

THE CAPPING WAS COMPLETED IN MARCH 1990 THE MONITORING

PROGRAM RUNSRUN FROM 1990 TO 1995 WITH MONITORING REPORTSREPORT
SCHEDULED TO BE COMPLETED IN 1990 1991 1992 AND 1994
5YEAR PROJECT REVIEW WILL BE CONDUCTED IN 1995



19901991 CSO VOLUME SUMMARY

CHAPTER TWO



19901991 CSO VOLUME SUM14ARY

INTRODUCTION

THE VOLUME AND FREQUENCY OF CSOSCSO AT 18 REGULATOR STATIONSSTATION IN
THE WEST POINT SYSTEM ARE MONITORED BY METROSMETRO CATAD SYSTEM
METROSMETRO WEST POINT SYSTEM IS DIVIDED INTO THE NORTHERN
SERVICE AREA NSA AND THE SOUTHERN SERVICE AREA SSA
OVERFLOW REPORTSREPORT ARE GENERATED DAILY EVALUATED BY STAFF AND
ARCHIVED FOR FUTURE USE METRO DEPLOYSDEPLOY PORTABLE FLOW METERSMETER
AT TWO STATIONSSTATION NOT CURRENTLY MONITORED BY CATAD INCLUDING
OVERFLOW WEIRSWEIR AT THIRD AVENUE WEST AND 11TH AVE NW

DISCUSSION OF BASELINE CONDITIONSCONDITION

THE VOLUME AND FREQUENCY OF CSO WILL CHANGE AS THE AMOUNT OF
RAINFALL CHANGESCHANGE FROM THE AVERAGE IN ORDER TO ESTIMATE THE

VARIABILITY OF CSO VOLUME AND FREQUENCY 42 YEARSYEAR OF HOURLY
RAINFALL DATA WERE ENTERED INTO MODEL DEVELOPED TO PREDICT
CSOSCSO FROM THE METRO SYSTEM THE MODEL WAS USED TO CALCULATE

THE ANNUAL CSO VOLUME THAT WOULD HAVE OCCURRED IN THE
COLLECTION SYSTEM AS IT EXISTED IN 1981 TO 1983 FOR THE

RAINFALL FROM EACH OF THE YEARSYEAR 1943 THROUGH 1984 WDOE

PROPOSED 19811983 CSO CONDITIONSCONDITION AS BASELINE FOR JUDGING
CSO CONTROL IT WAS FOUND THAT THE 19811983 CSO VOLUME AND

FREQUENCY WOULD BE EXCEEDED EVEN IF THE COLLECTION SYSTEM
AND ALL OTHER ASPECTSASPECT OF THE REGULATORSREGULATOR CATAD ETC
REMAINED UNCHANGED ABOUT ONCE EVERY FIVE YEARSYEAR BECAUSE OF

YEARTOYEAR VARIATIONSVARIATION IN RAINFALL THUSTHU THE BASELINE

CONDITION FOR 19811983 REPRESENTSREPRESENT THE PHYSICAL
CHARACTERISTICSCHARACTERISTIC OF THE COLLECTION AND CATAD SYSTEM DURING
THISTHI TIME PERIOD RATHER THAN NOTTOBEEXCEEDED CSO
VOLUME

THE RELATIONSHIP BETWEEN CSO VOLUME AND RAINFALL IS

APPROXIMATED BY THE FOLLOWING FORMULASFORMULA

BASELINE NSA

CSO VOLUMEIN MGL93 ANNUAL RAINFALL IN INCHES190

BASELINE SSA

CSO VOLUMEIN MG667 ANNUAL RAINFALL IN INCHES460

BASELINE TOTAL

TOTAL BASELINE NSA BASELINE SSA



BY ENTERING THE AVERAGED HISTORICAL ANNUAL RAINFALL OF 36
INCHESINCHE INTO THE ABOVE FORMULASFORMULA BASELINE CONDITIONSCONDITION WERE
ESTABLISHED AS FOLLOWSFOLLOW

BASELINE NSA

CSO VOLUME 193 36 INCHESINCHE 190 458 MG

BASELINE SSA

CSO VOLUME 667 36 INCHESINCHE 460 1941 MG

BASELINE TOTAL 2399 MG

WHILE THE ESTABLISHMENT OF BASELINE CONDITIONSCONDITION IDENTIFIESIDENTIFIE
AVERAGE ANNUAL VOLUME AND FREQUENCIESFREQUENCIE OF DISCHARGE YEARTO
YEAR COMPARISONSCOMPARISON TO BASELINE CONDITIONSCONDITION CAN BE MISLEADING
YEARLY ANNUAL RAINFALL CANNOT INDICATE YEARTOYEAR
VARIATIONSVARIATION IN CSO VOLUMESVOLUME FOR INDIVIDUAL BASINSBASIN AS RAINFALL
CAN BE EXTREMELY VARIABLE IN THE SEATTLE AREA INDIVIDUAL
STORM EVENTSEVENT CAN DISPROPORTIONATELY INFLUENCE TOTAL OVERFLOW
VOLUME SINCE PEAK STORM EVENTSEVENT MAY CONTRIBUTE SIGNIFICANT
RAINFALL ACCUMULATIONSACCUMULATION IN RELATIVELY SHORT PERIODSPERIOD OF TIME

RESULTING IN LARGE OVERFLOW VOLUMESVOLUME WHILE STORMSSTORM OF LOW

INTENSITY AND LONG DURATION MAY BE EQUATED WITH OVERFLOWSOVERFLOW OF

LESSER VOLUME RAINFALL SHOULD IDEALLY BE COMPARED BY
BASIN TO DERIVE AN ACCURATE UNDERSTANDING OF SYSTEM
RESPONSE

OVERFLOW VOLUME COMPARISON TO BASELINE CONDITIONSCONDITION

TOTAL OVERFLOW VOLUME OF 2556 MG WAS RECORDED FOR THE

PERIOD JUNE 1990 THROUGH MAY 1991 157 MG OR ESTABLISHED

BASELINE CONDITIONS OVERFLOWSOVERFLOW IN THE SSA TOTALLED 2029 MG
88 MG OVER BASELINE CONDITIONS OVERFLOWSOVERFLOW IN THE NSA

TOTALLED 526 MG 68 MG OVER BASELINE CONDITIONSCONDITION AS

SUMMARIZED IN TABLE 1

TABLE

SERVICE AREA 1988 CSO PLAN 19901991

NSA 458 MG 526 MG

1941 MG 2029 MG

TOTAL 2399 MG 2556 MG

10



MONTHLY AND TOTAL OVERFLOWSOVERFLOW FOR EACH STATION AND COMPARISONSCOMPARISON
TO BASELINE CONDITIONSCONDITION FOR EACH STATION ARE REPORTED IN
TABLE PAGE 12
PEAK STORM EVENTSEVENT MAY HALVE CONTRIBUTED SIGNIFICANTLY TO

LARGE OVERFLOW VOLUMES THREE STORM EVENTSEVENT ALONE ACCOUNT
FOR NEARLY HALF 48 OF THE TOTAL OVERFLOW VOLUME FOR THE
19901991 REPORTING PERIOD THISTHI ILLUSTRATESILLUSTRATE THE EFFECTSEFFECT OF

PEAK STORM EVENTSEVENT THAT CONTRIBUTE TO LARGE VOLUMESVOLUME OF
OVERFLOW IN RELATIVELY SHORT PERIODSPERIOD OF TIME TABLE LISTSLIST
THE DATESDATE OF THESE STORM EVENTSEVENT AND CORRESPONDING OVERFLOW
VOLUMES

TABLE

STORM DATE ASSOCIATED OVERFLOW VOLUME

MAR 0104 1991 310 MG
NOV 2325 1990 395 MG

APR 0306 1991 509 MG

THE RAINFALL FOR THE REPORTING PERIOD WAS 3548 INCHESINCHE
APPENDIX A AS RESULT OF THE APPROXIMATELY AVERAGE
RAINFALL CSO VOLUMESVOLUME FOR JUNE 1990 THROUGH MAY 1991 WERE

AVERAGE BECAUSE MOST CSO CONTROL PROGRAMSPROGRAM ARE NOT

COMPLETED CSO REDUCTION BENEFITSBENEFIT HAVE NOT YET BEEN
REALIZED REDUCTION BENEFITSBENEFIT FROM THE PARALLEL FORT LAWTON

TUNNEL AND COMPLETED CATAD MODIFICATIONSMODIFICATION WILL BE PARTIALLY
REFLECTED IN THE 19911992 CSO ANNUAL REPORT AS OTHER CSO
CONTROL PROGRAMSPROGRAM ARE COMPLETED AND IMPLEMENTED GREATER CSO
REDUCTIONSREDUCTION ARE EXPECTED TO OCCUR

SSA OVERFLOW VOLUME DISCUSSION

19901991 OVERFLOWSOVERFLOW IN THE SSA WERE APPROXIMATELY 88 MG OVER
ESTABLISHED BASELINE CONDITIONS

DENNY WAY OVERFLOWED 666 MG COMPARED TO BASELINE OF 370

MG METRO STAFF ARE CURRENTLY EVALUATING POSSIBLE CAUSESCAUSE OF

THISTHI APPARENT INCREASE FROM BASELINE CONDITIONS

HANFORD OVERFLOWED 439 MG COMPARED TO BASELINE OF 680

MG REDUCTION OF 141 MG THISTHI REDUCTION CAN BE ATTRIBUTED
TO PARTIAL COMPLETION OF THE HANFORDLANDERBAYVI SEWER

SEPARATION PROJECT

MICHIGAN ST OVERFLOWED 37 MG COMPARED TO BASELINE OF 250

MG REDUCTION OF 213 MG LOWER OVERFLOW VOLUMESVOLUME AT THE

MICHIGAN REGULATOR MAY BE ATTRIBUTED TO HIGHER OVERFLOW

VOLUMESVOLUME AT THE ADJACENT BRANDON AND NORFOLK REGULATORS FOR

THESE THREE REGULATORSREGULATOR THE TOTAL OVERFLOW FOR 19901991
369 MG IS GREATER THAN THEIR TOTAL BASELINE 289 MG

11



0000000000000 0000000
ZUJ 00000000000 00000000000UUUCUUIT00 OCU00U0

N N CU C IC

CU CU CU

CU

UUOTNOCNCUCU0 CUCCUUC C CUCCUUCU0 ICUUUUU0U0CCPTOC4CUUC0 UUUCU0 CO0 UNCU CUUCCO CU CNUC4CC3 CU
CU IC

CU CU

0C00N000N000 0000000
CU0 00 000000 0000000 CICU000000000000 0000000 CU

I

UUUCCU0CUN0U0 CUUIFLNC0U0U0CCC0 UU0NC0CUCUUUUC1CU0 0UUN0U0
II CU CU

CU CU CUUCO0CUCC4UU0 CCUCCOC0
CU CU N CO CO CU

CU

CCCCUN0CUCUCN0CNU00CUO VU0COUUC
U CNUC0CCU0NN0 CU00C0CU CU

CU

U0CUUU0CC1C0 OOCUC00WUCUC000UU0 U0UC
CIOCUCC4000UU0 U00B0CU0 CU

CU

CCUCUC0NUU0 0CUCCUCUUU0UN00C0 NC1CN
CU CU CU CU CU

CU

UUCU0CCCUNUU0 UCUCNUUN0C0UOCOC0U0 0U0UU0C0NUUOUUUO CUCUCC CC

C00000C4U0 ONCOONNOUUCONUOONCUU0 UCU00CCNCU000U0C0 U100CUC

0000000000000 Q00O00
0 COOOOOOOOOOOO 00000000000000000000 0000000

0000C000000 000000000000000CU000 0000000
0000000000000 0000000

UCU0C0UCU0CC00 0CU0CU00 CUCUOOOOOCUNOO 0U000C0000000C000 00000 CU

U0CU0NO0UNU0 0U0UCOOCCUCU0CU00CU0 000C300CCUO0CU000COO 000CU0
CU

0

E2
CL

CU NH
13

N

12



METRO STAFF ARE CURRENTLY EVALUATING POSSIBLE CAUSESCAUSE OF
THESE FLUCTUATIONSFLUCTUATION FROM BASELINE CONDITIONS

DUWAMISH PUMP STATION RECORDED ZERO MG OVERFLOW COMPARED TO
BASELINE OF 130 MG LOWER OVERFLOW VOLUMESVOLUME AT THE

DUWAMISH PUMP STATION MAY BE ATTRIBUTED TO CHANGE IN

OPERATIONSOPERATION STRATEGY FOR THISTHI AREA OF THE SYSTEM

METRO STAFF WILL BE REVIEWING OPERATING STRATEGIESSTRATEGIE FOR ALL
LOCATIONSLOCATION THAT SHOW SIGNIFICANT DEVIATION FROM BASELINE
CONDITIONS

NSA OVERFLOW VOLUME DISCUSSION

19901991 OVERFLOWSOVERFLOW IN THE NSA WERE APPROXIMATELY 68 MG OVER
BASELINE CONDITIONS

UNIVERSITY OVERFLOWED 76 MG COMPARED TO BASELINE OF 211
MG MONTLAKE OVERFLOWED 87 MG COMPARED TO BASELINE OF 40

MG

THE DISCREPANCY BETWEEN BASELINE CONDITIONSCONDITION AND ACTUAL
RECORDED OVERFLOW VOLUMESVOLUME FOR UNIVERSITY AND MONTLAKE
REGULATOR STATIONSSTATION WAS ALSO NOTED IN THE 19891990 CSO
ANNUAL REPORT IN THE 19891990 CSO ANNUAL REPORT OVERFLOW
VOLUMESVOLUME WERE APPROXIMATELY 50 MG HIGHER AT MONTLAKE AND 190

MG LOWER AT THE UNIVERSITY REGULATOR AS RESULT OF THESE

APPARENT FLUCTUATIONSFLUCTUATION FROM BASELINE CONDITIONSCONDITION NOTED IN LAST

YEARSYEAR REPORT METRO BEGAN EVALUATING POSSIBLE CAUSESCAUSE WITHIN
THE SCOPE OF THE UNIVERSITY REGULATOR CSO CONTROL PROJECT

AFTER EXTENSIVE INVESTIGATION IT WAS DETERMINED THAT NO

KNOWN FUNDAMENTAL CHANGESCHANGE TO THE SYSTEM EXPLAINED THE

DISCREPANCIESDISCREPANCIE BETWEEN BASELINE CONDITIONSCONDITION AND ACTUAL

UNIVERSITY AND MONTLAKE OVERFLOW VOLUMES IETRO THEN
EXAMINED THE SETPOINTSSETPOINT FOR THE DOWNSTREAM NORTH TRUNK AND
THE UNIVERSITY REGULATOR IT WAS DETERMINED THAT THE

PROGRAMABLE LOGIC CONTROLLER PLC WHICH CONTROLSCONTROL THE

INTERCEPTOR LEVEL DOWNSTREAM OF THE UNIVERSITY REGULATOR
WAS MTHPROGRAMED THISTHI ALLOWED THE NORTH TRUNK TO RISE AN

ADDITIONAL 65 FEET BEFORE THE UNIVERSITY REGULATOR STATION
ALLOWED COMBINED SEWER OVERFLOW TO OCCUR BECAUSE MORE
FLOW WAS ALLOWED INTO THE DOWNSTREAM NORTH TRUNK THERE WAS
LESSLES CAPACITY FOR THE MONTLAKE FLOW THUSTHU EXPLAINING THE

DOUBLING OF OVERFLOW AT THE MONTLAKE REGULATOR AND THE
DECREASE OF THE UNIVERSITY REGULATOR FREQUENCY AND VOLUME OF

OVERFLOW

AS RESULT OF THE MISPROGRAMED PLC FLOWSFLOW WHICH NORMALLY
WOULD HAVE OVERFLOWED AT UNIVERSITY CONTINUED TO FLOW INTO
THE NORTH INTERCEPTOR AND INCREASED OVERFLOWSOVERFLOW AT THIRD

AVENUE WEST AND CANAL STREET THIRD AVENUE WEST OVERFLOWED
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131 MG COMPARED TO BASELINE OF 105 MG CANAL ST
OVERFLOWED 23 MG COMPARED TO BASELINE OF MG

ALTHOUGH THE HIGHER THAN NORMAL DOWNSTREAM TRUNK LEVELSLEVEL
RESULTED IN AN OVERALL DECREASE IN THE VOLUME OF DISCHARGE
FROM CSO5 STAFF FROM THE UNIVERSITY OF WASHINGTONSWASHINGTON MEDICAL
CENTER COMPLEX EXPERIENCED SEWAGE BACKUP THISTHI WAS MAJOR
REASON FOR RESETTING THE PLC IN APRIL 1991

19901991 FREGUENCY OF EVENTSEVENT DISCUSSION

FREQUENCY OF OVERFLOW EVENTSEVENT FOR 19901991 ARE SUMMARIZED IN

TABLE PAGE 15
AS RESULT OF PARTIAL COMPLETION OF THE

HANFORDBAYVIEWLAND CSO CONTROL PROJECT OVERFLOWSOVERFLOW WERE
ELIMINATED FROM HANFORD THUSTHU ACHIEVING THE GOAL OF ZERO
OVERFLOW EVENTSEVENT PER YEAR FOR HANFORD 1
FREQUENCY OF OVERFLOW EVENTSEVENT WERE NOTABLY HIGHER THAN
BASELINE AT NORFOLK 25 COMPARED TO BASELINE OF
BRANDON 40 COMPARED TO BASELINE OF 25 CONNECTICUT 37
COMPARED TO BASELINE OF 25 HARBOR 59 COMPARED TO
BASELINE OF 46 CANAL ST 11 COMPARED TO BASELINE OF

ZERO AND DEXTER 13 COMPARED TO BASELINE OF

MICHIGANSMICHIGAN FREQUENCY OF EVENTSEVENT DECREASED FROM BASELINE 18
COMPARED TO BASELINE OF 31 UNIVERSITYSUNIVERSITY FREQUENCY OF

EVENTSEVENT ALSO DECREASED FROM BASELINE COMPARED TO
BASELINE OF 14 AS NOTED IN THE NSA OVERFLOW VOLUME
COMPARISON SECTION UNIVERSITY OVERFLOW DECREASED AS
RESULT OF MALFUNCTIONING PLC CANAL ST THIRD AVENUE

WEST AND MONTLAKE OVERFLOWSOVERFLOW AND FREQUENCY OF EVENTSEVENT
INCREASED AS RESULT OF THE MISPROGRAMED PLC THE PLC WAS
RESET IN APRIL 1991

METRO STAFF WILL BE REVIEWING OPERATING STRATEGIESSTRATEGIE FOR ALL
LOCATIONSLOCATION THAT SHOW SIGNIFICANT DEVIATION FROM BASELINE

14
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CSO OVERFLOW MONITORING PROGRAM

CHAPTER THREE



CSO OVERFLOW MONITORING PROGRAM

INTRODUCTION

METROSMETRO NPDESNPDE SAMPLING PROGRAM CALLSCALL FOR DISCHARGE SAMPLING
OF FIVE CSO SITESSITE ANNUALLY THROUGH 1992 TO MEET REQUIREMENTSREQUIREMENT
OF WAC 173245040 AND CONDITION SLLCL OF THE
WEST POINT TREATMENT PLANTSPLANT NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM NPDESNPDE PERMIT APPENDIX LISTSLIST
STATIONSSTATION SAMPLE NUMBERSNUMBER DATESDATE WHEN SAMPLESSAMPLE WERE TAKEN AND
STATUSSTATU OF EACH SITE IN THE MONITORING PROGRAM NINE
STATIONSSTATION WERE SELECTED FOR SEDIMENT QUALITY SAMPLING AND
FOUR DISCHARGE SAMPLESSAMPLE FOR EACH CSO UNDER OVERFLOW
CONDITIONSCONDITION WERE TO BE COLLECTED TO SUPPLEMENT PREVIOUSPREVIOU
MONITORING EFFORTS SEDIMENT SAMPLING REQUIREMENTSREQUIREMENT WERE

COMPLETED IN 1990

SEDIMENT SAMPLING REQUIREMENTSREQUIREMENT WERE COMPLETED IN 1990
DURING THE PERIOD COVERED IN THISTHI REPORT DISCHARGE SAMPLESSAMPLE
WERE COLLECTED FOR BALLARD SIPHON W003 NORFOLK STREET

W044 AND BRANDON STREET W04L SAMPLESSAMPLE WERE ANALYZED FOR

ORGANICSORGANIC METALSMETAL AND CONVENTIONALS ORGANICSORGANIC ANALYSESANALYSE
RESULTSRESULT ARE PRESENTED IN TABLE PAGESPAGE 1720 AND APPENDIX

DESCRIBESDESCRIBE METROSMETRO TRACE ORGANICSORGANIC ANALYSESANALYSE PROCEDURES
METALSMETAL AND CONVENTIONALSCONVENTIONAL RESULTSRESULT ARE PRESENTED TABLE PAGE
21 VALUE OF ZERO IS ASSUMED FOR CONSTITUENTSCONSTITUENT BELOW THE
DETECTION LIMIT IN COMPUTING MEAN VALUESVALUE IN TABLE 6
SUMMARY OF RESULTSRESULT FOLLOWSFOLLOW FOR EACH STATION

19901991 DISCHARGE SAMPLING RESULTSRESULT

ORGANICSORGANIC ANALYSESANALYSE RESULTSRESULT SUMMARY

BALLARD C50

NO PESTICIDESPESTICIDE OR PCBSPCB WERE DETECTED IN THE BALLARD CSO

SAMPLE BNA AND VOA RESULTSRESULT WERE TYPICAL OF WASTEWATER
CHLORINATED SOLVENTSSOLVENT ACETONE AND XYLENE WERE DETECTED IN

THE VOA ANALYSISANALYSI WHILE PHENOLSPHENOL PAHSPAH AND PHTHALATESPHTHALATE WERE

PRESENT IN THE ENA ANALYSIS ACETONE COMMON SOLVENT

FREQUENTLY DETECTED IN WASTEWATER WAS PRESENT AT 31 PPB
METHYLENE CHLORIDE AT 13 PPB AND TETRACHIOROETHYLENE AT 16

PPB ALL REMAINING ORGANICSORGANIC WHICH WERE DETECTED HAD
CONCENTRATIONSCONCENTRATION LESSLES THAN PPB

BRANDON CSO

NO PESTICIDESPESTICIDE OR PCBSPCB WERE DETECTED IN THE BRANDON CSO

SAMPLE VOLATILE ORGANICSORGANIC INCLUDED LOW LEVELSLEVEL OF CHLOROFORM

16



TABLE 5A

CSO DISCHARGE DATA

IN PPB OR UGL

SAMPLE 8909776 9000289 9000887

STATION BALLARD SIPHON BRANDON ST NORFOLK ST

NPDESNPDE SERIAL NUMBER W003 W041 W044

PRIORITY POLLUTANT ORGANICSORGANIC

ACIDSACID

PHENOL 160

2CHLOROPHENOL

4CHLORO3METHYL PHENOL

24DICHLOROPHENOL

245TRICHLOROPHENOL

246TRICHLOROPHENOL

2346TETRACHLOROPHEN
PENTACHLOROPHENOL

2NITROPHENOL

4NITROPHENOL

24DINITROPHENOL

24DIMETHYLPHENOL

46DINITRO2METHYLP
2METHYLPHENOL OCRESOL
3METHYLPHENOL MCRESOL
4METHYLPHENOLPCRES 230 160

BENZOLC ACID 1000

BASESBASE

NNITROSODIMETHYLAMI
NNITROSODINPROPYL
NNITROSODIPHENYLAMI
BENZIDINE

33DICHLOROBENZIDINE
PYRIDINE

ANALINE

4CHLOROANILINE

2NITROANILLNE

3NITROANILINE

4NITROANILINE

NEUTRALSNEUTRAL

2DICHLOROBENZENE

3DICHLORQBENZENE

4DICHLORQBENZENE
24TRICHLOROBENZENE

HEXACHLOROBENZENE

NITROBENZENE

HEXACHLOROETHANE

HEXACHLOROCYCLOPENTA
HEXACHLOROBUTADIENE

TRICHLOROBUTADIENE

TETRACHLOROBUTADIENE
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TABLE SB

CSO DISCHARGE DATA

IN PPB OR UGL

SAMPLE 8909776 9000289 9000887

STATION BALLARD SIPHON BRANDON ST NORFOLK ST

NPDESNPDE SERIAL NUMBER W003 W041 W044

NEUTRALSNEUTRAL

PENTACHLOROBUTADIENE
BIS 2CHLOROETHYL ETHER
BIS 2CHLOROISOPROPYL ETHER
4CHLOROPHENYL PHENYL ETHER
4BROMOPHENYL PHENYL ETHER

BIS 2CHLOROETHOXY METHANE

24DINITROTOLIJENE

26DINITROTOLUENE

NAPHTHALENE 062

2METHYLNAPTHALENE 058 085

FLUORENE 068

ACENAPHTHENE

ACENAPHYTHYLENE

ANTHRACENE

PHENANTHRENE 046 350

FLUROANTHENE 052 550

PYRENE 053 290

CHRYSENE 033 250

BENZO ANTHRACENE 021 120

BENZO PYRENE 120

BENZO FLUORANTHENE 160

BENZO FLUORANTHENE 130

INDENO 23CDPYRENE 110

DIBENZO AH ANTHRACENE

BENZO GHL PERYLENE

2CHLORONAPHTHALENE

DIMETHYL PHTHALATE

DIETHYL PHTHALATE 060 130

DLNBUTYL PHTHALATE 950

BENZYL BUTYL PHTHALATE 076 660 082

DLNOCTYL PHTHALATE

BIS 2ETHYLHEXYL PHTHALATE 540 980

BENZYL ALCOHOL 120

DIBENZOFU RAN

12 DIPHENYLHYORAZINE

ISOPHORONE

PCBSPCB AND PESTICIDESPESTICIDE

TOTAL PCBSPCB
AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248
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TABLE 5C

CSO DISCHARGE DATA

IN PPB OR UGL

SAMPLE 8909776 9000289 9000887

STATION BALLARD SIPHON BRANDON ST NORIOLK ST

NPDESNPDE SERIAL NUMBER W003 W041 W044

PCBSPCB AND PESTICIDESPESTICIDE

AROCLOR 1254

AROCLOR 1260

ALPHA BHC

BETABHC
DELTABHC

GAMMABHC LINDANE

44DDE
44ODD
44DOT
ALORIN

DIELDRIN

ENDRIN

ENDRIN ALDEHYDE

CHLORDANE
HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

ENDOSULFAN
ENDOSULFAN II

ENDOSULFAN SULFATE

TOXAPHENE

37 8IC DO

OEM ETON

GUTHION

MALATHION

MIREX

PARATHION

VOLATI LES

METHYL CHLORIDE

METHYLENE CHLORIDE 1300

CHLOROFORM 140

CHLOROMETHANE

CHLOROETHANE

11 DICHLOROETHANE

2DICHLOROETHANE

111 TRICHLOAOETHANE 190 1500

11 2TRICHLOROETHANE

111 2TETF1ACHLOROETHANE

11 22TETRACHLOAQETHANE

VINYL CHLORIDE

11 DICHLOROETHYLENE

TRANSI 2DICHLOROETHYLENE

CIS1 2DICHLOROETHYLENE
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TABLE 50

CSO DISCHARGE DATA

IN PPB OR UGL

SAMPLE 8909776 9000289 9000887

STATION BALLARD SIPHON BRANDON ST NORFOLK ST

NPDESNPDE SERIAL NUMBER W003 W041 W044

VOLATILESVOLATILE

TRICHLOROETHYLENE

TETRACHLOROETHYLENE 1600 620

11 2TRICHLOROETHYLENE 110

2DICHLOROPROPANE

CIS1 3DICHLOROPROPENE

TRANSI 3DICHLOROPROPENE

METHYL BROMIDE

DICHLOROBROMOMETHANE

CHLORODIBROMOMETHANE

BROMOFROM
DICHLORODIFLUOROMETH
TRICHLOROFLUOROMETHA
ACROLEIN

ACRYLONITRILE

CARBON TETRACHLORIDE

BENZEN

TOLUENE

ETHYLBENZENE

BIS CHLOROMETHYL ETHER

2CHLOROETHYL VINYL ETHER

CARBON DISULFIDE

ISOBUTANOL

ACETONE 3100 2000

VINYL ACETATE

2BUTANONE MEK
4METHYL2PENTANONE MIBK
2HEXANONE

TOTAL XYLENE 240

STRYENE
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AND 111TRICHIOROETHANE BNASBNA INCLUDED LOW LEVELSLEVEL OF

POLYCYCLIC AROMATIC HYDROCARBONSHYDROCARBON PAHSPAH PHTHALATESPHTHALATE
METHYIPHENOL AND BENZOIC ACID THE HIGHEST CONCENTRATION
NOTED WAS 15 PPB OF 111TRICHIOROETHANE AND BNASBNA DID NOT
EXCEED 10 PPB

NORFOLK ST CSO

VERY FEW ORGANICSORGANIC WERE DETECTED IN THE NORFOLK CSO SAMPLE
NO PESTICIDESPESTICIDE OR PCBSPCB WERE PRESENT VOLATILE ORGANICSORGANIC
DETECTED IN THE NORFOLK SAMPLE INCLUDED LOW LEVELSLEVEL OF

TETRACHIOROETHYLENE AND ACETONE SEINIVOLATILE ORGANICSORGANIC FOR
THE NORFOLK SAMPLE INCLUDED TRACESTRACE OF TWO PHTHALATES

METALSMETAL AND CONVENTIORIALSCONVENTIORIAL ANALYSESANALYSE RESULTSRESULT SUMMARY

METALSMETAL AND CORIVENTIONALSCORIVENTIONAL ANALYSESANALYSE RESULTSRESULT WERE COMPARED TO

TYPICAL CSO POLLUTANT LEVELSLEVEL SEE METROSMETRO TOXICANT
PRETREATMENT PLANNING STUDY TECHNICAL REPORT A2 COLLECTION

SYSTEM EVALUATION 1984 IN TABLE PAGE 21 THE TYPICAL
CSO POLLUTANT LEVEL IS NOT AVAILABLE FOR SELENIUM

THE MERCURY MEAN CONSTITUENT LEVEL WAS ABOVE THE TYPICAL CSO

POLLUTANT LEVEL IN THE BALLARD CSO SAMPLE

ALUMINUM IRON MANGANESE NICKEL SILVER ZINC TOTAL

SUSPENDED SOLIDSSOLID AND OILGREASE MEAN CONSTITUENT LEVELSLEVEL
WERE ABOVE THE TYPICAL CSO POLLUTANT LEVELSLEVEL IN THE BRANDON

CSO SAMPLE

IRON TOTAL SUSPENDED SOLIDSSOLID AND OILGREASE MEAN
CONSTITUENT LEVELSLEVEL WERE ABOVE THE TYPICAL CSO POLLUTANT
LEVELSLEVEL IN THE NORFOLK CSO SAMPLE

ALL OTHER MEAN CONSTITUENT CONCENTRATIONSCONCENTRATION WERE AT OR BELOW

TYPICAL CSO POLLUTANT LEVELS
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CITY OF SEATTLE RAINFALL
6190 5191

TOTAL RAINFALL FOR EACH GAUGE SHOWN IN HUNDREDTHSHUNDREDTH OF INCHESINCHE

AVERAGE OVER ENTIRE CITY SHOWN IN INCHESINCHE

AVERAGE TAKEN WITHOUT RESPECT TO REPRESENTATIVE AREASAREA

CIF SEATTLE GAUUMBERSGAUUMBER
MONTH J7 91W 11112114 151 161 17 181 20 AVERAGE

JUNE 1990 234 254 214 2881211 256 231 216 264 225 2161263 233 204 410 232377 255
JULY 1990 99 98 70 111 48 65 60 67 80 48 58 58 80 65 581 70 105 073

AUGUST 1990 55 48 39 54 61 48 54 48 96 34 57 76 57 56 123 62 93 062

SEPTEMBER 1990 003

OCTOBER 1990 486 498 361 508 416 524 446 111 501 415 407 493 433 448 820 498 388 456
NOVEMBER 1990 5721601 536 635 573 601 626 511 855 533 626 751 699 539 1431762 325 657

DECEMBER 1990 365J 379 327 391 200 379 354 329 230 263 354 325 315J289 19312991164 303

JANUARY 1991 261 326 298 329 298 326 338 265 380 274 223 349 327 275 64213641183 321

FEBRUARY 1991 439 411 363 445 214 464 201 424 367 436 508 423 369 765 474 126 401

MARCH 1991 1 134 441 104 409 314 389 383 382 400 735 75 399

APRIL 1991 450 469 428 542 106 466 402 604 390 561 542 514 537 9431568513 502

MAY 1991 133 123 89 94135 136 136 28 123 117 115 171J 1321126 116

ETRO
APPENDIX



NPDESNPDE CSO MONITORING PROGRAM CHECKLIST

DISCHARGE MONITORING

CSO NPDESNPDE DATE SAMPLE STATUSSTATU OF PROGRAM

MICHIGAN W039 032688 8800300 PERMIT REQUIREMENTSREQUIREMENT MET
LANDER W030 032688 8800301 PERMIT REQUIREMENTSREQUIREMENT MET
DENNY W027 032588 8800302 PERMIT REQUIREMENTSREQUIREMENT MET
E BALLARD W004 0222189 8900177 PERMIT REQUIREMENTSREQUIREMENT MET

040688 8800352

011488 8800052

1110288 8802026
3RD AVEW W008 022289 8900174 PERMIT REQUIREMENTSREQUIREMENT MET
EWING 011488 8800053

032688 8800303

110289 8802027
BALLARD SIPHON W003 120289 8909776 PERMIT REQUIREMENTSREQUIREMENT MET

030990 9000286

100490 9000880

010690 9000002

CONNECTICUT W029 082289 8900832 PERMIT REQUIREMENTSREQUIREMENT MET

102289 8909689

042390 9000394

020790 9000215

BRANDON ST W041 031490 9000289 PERMIT REQUIREMENTSREQUIREMENT MET

060390 9000510

100490 9000881

120490 9010003

NORFOLK ST W044 101490 9000887 PERMIT REQUIREMENTSREQUIREMENT MET

060690 9000524

040391 9100612

120490 9010006

EIGHTH AVE W040 SAMPLING IN 1992

CHELAN AVE W036 SAMPNG IN 1992

DEXTER AVE W009 SAMPLING IN 19921993

MONTLAKE AVE W014 040391 9100609 ADDITIONAL SAMPLING IN 1992

120490 901 0009

SW MICHIGAN W042 011291 9100012 ADDITIONAL SAMPLING IN 1992

040391 9100613

SEDIMENTSSEDIMENT NPDESNPDE DATE SAMPLE STATUSSTATU OF PROGRAM

BALLARD SIPHON W003 053089 8900560 PERMIT REQUIREMENTSREQUIREMENT MET

EAST BALLARD W004 053089 8900561 PERMIT REQUIREMENTSREQUIREMENT MET

3RD AVE WEST W008 053089 8900563 PERMIT REQUIREMENTSREQUIREMENT MET

DEXTER AVENUE W009 053089 8900565 PERMIT REQUIREMENTSREQUIREMENT MET

MONTLAKE OVER W014 053089 8900564 PERMIT REQUIREMENTSREQUIREMENT MET

EIGHTH AVE W040 052390 9006690 PERMIT REQUIREMENTSREQUIREMENT MET

BRANDON ST W041 052390 9006687 PERMIT REQUIREMENTSREQUIREMENT MET

SW MICHIGAN W042 052390 9006691 PERMIT REQUIREMENTSREQUIREMENT MET

NORFOLK ST W044 052390 9006688 PERMIT REQUIREMENTSREQUIREMENT MET

APPENDIXK



QAQC PROCEDURESPROCEDURE FOR METROSMETRO TRACE ORGANICSORGANIC ANALYSESANALYSE

METROSMETRO TRACE ORGANICSORGANIC QAQC CONSISTSCONSIST PF REAGENT WATER
BLANK DUPLICATE MATRIX SPIKESSPIKE AND SURROGATES REAGENT
WATER BLANKSBLANK ARE RUN TO ENSURE THAT LABORATORY CONTAMINANTSCONTAMINANT
OR ARTIFACTSARTIFACT ARE NOT REPORTED FOR THE SAMPLES MATRIX
SPIKE CONSISTSCONSIST OF AN ACTUAL SAMPLE SPIKED WITH
REPRESENTATIVE GROUP OF THE COMPOUNDSCOMPOUND BEING ANALYZED FOR BY
THE VARIOUSVARIOU PROCEDURES BY RUNNING THE MATRIX SPIKE IN

DUPLICATE VARIABILITY IS MONITORED AND RELATIVE PERCENT
DIFFERENCE RPD IS CALCULATED IN ADDITION TO THE PERCENT
RECOVERY OF THE SPIKES

SURROGATE SPIKESSPIKE ARE COMPOUNDSCOMPOUND THAT ARE ADDED TO EVERY
SAMPLE PRIOR TO EXTRACTION AFTER ANALYSISANALYSI THE PERCENT
RECOVERY OF THE SURROGATESSURROGATE ARE CALCULATED AND THISTHI DATA IS

USED TO MONITOR EXTRACTION EFFICIENCY THE SURROGATESSURROGATE ARE

COMPOUNDSCOMPOUND NOT GENERALLY FOUND IN ENVIRONMENTAL SAMPLESSAMPLE AND
ARE OFTEN ISOTOPICALLY LABELLED ANALOGSANALOG OF THE COMPOUNDSCOMPOUND OF

ANALYSISANALYSI FOR GCMSGCM WORK THESE COMPOUNDSCOMPOUND WOULD BE EXPECTED
TO BEHAVE SIMILIARLY TO THE ANALYTESANALYTE BUT DO NOT INTERFERE
WITH ANALYSIS

FOR EXTRACTABLE SAMPLESSAMPLE CONSISTING OF BASENEUTRALACIDSBASENEUTRALACID
BNASBNA AND PESTICIDESPCBSPESTICIDESPCB MINIMUM OF TEN PERCENT QC IS

RUN FOR EVERY TEN EXTRACTIONSEXTRACTION BLANK AND DUPLICATE MATRIX

SPIKESSPIKE ARE ANALYZED IN ADDITION TO THE SURROGATE MORE THAN
TEN PERCENT QC IS FREQUENTLY RUN AS OFTEN THERE ARE NOT TEN
SAMPLESSAMPLE TO RUN AT TIME SET IS DONE FOR EVERY GROUP OF
EXTRACTIONS FOR VOLATILE ORGANICSORGANIC SURROGATESSURROGATE ARE ADDED TO

EVERY SAMPLE DAILY REAGENT WATER BLANKSBLANK ARE ANALYZED AND

DUPLICATE MATRIX SPIKESSPIKE ARE RUN FOR EVERY FIFTEEN ANALYSES
FEWER DUPLICATE MATRIX SPIKESSPIKE ARE RUN FOR VOLATILESVOLATILE AS THERE
IS LESSLES VARIABILITY THAN FOR EXTRACTABL

EPA METHODSMETHOD 608 624 AND 625 RECOMMEND FIVE PERCENT QC
WHILE METROSMETRO QC IS CONSISTENT WITH THESE METHODSMETHOD IT GOESGOE
BEYOND EPA REQUIREMENTSREQUIREMENT BY PERFORMING MORE THAN THE

PRESCRIBED AMOUNT OF QC AND IS MORE SIMILIAR TO THAT
REOMMENDED BY THE EPA CONTRACT LABORATORY PROGRAM CLP
METRO ALSO ROUTINELY PERFORMSPERFORM VARIOUSVARIOU TASKSTASK TO ENSURE THAT

INSTRUNENTSINSTRUNENT ARE FUNCTIONING AND CALIBRATED PROPERLY
THREE TO FIVE POINT CURVE IS INITIALLY RUN TO CALIBRATE

INSTRUMENTSINSTRUMENT AND DAILY STANDARDSSTANDARD ARE ANALYZED THE GCMSGCM
SYSTEMSSYSTEM ARE TUNED TO EPA SPECIFICATIONSSPECIFICATION FOR DFTPP FOR BNA5

AND BFB FOR VOLATJLESVOLATJLE AND THE TUNE IS CHECKED ON DAILY
BASIS
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